Over the last few years, the fourth industrial revolution has attracted academia and practices worldwide, however there are still many gaps related to the Industry 4.0, particularly related to the competences issue, because new concept requires new technology as well as workers with new competences. In the presented research it was assumed that there are Employees competences necessary for the development of Industry 4.0 concept in companies. So the question is, how much are these competences important for Polish companies? If they are meaningful, there will be sought Employees meeting those requirements, which will result in the development of the fourth industrial revolution in Poland. The lack of importance of these competences is interpreted by researchers as a lack of willingness of Polish Employees to develop a new era. The main objective of the presented research was to investigate the importance Employees' competences, key to the development of Industry 4.0 in Poland. The indirect aim was to diagnose the willingness of Polish companies to implement the new concept, in the aspect of obtained results. In research, there was used survey method, on a randomly selected group of companies.
INTRODUCTION
Today, we are facing the new technology revolution, which is often referred to as the fourth industrial revolution [1] defined as 'Industry 4.0' or 'Industrie 4.0', which was a part of German high-tech strategy [2] . In the paper, there was used German definition of Industry 4.0 as : 'the ability of ad hoc networking between intelligent machines, production facilities, components as well as storage and transportation systems via the Internet to form powerful value networks' [3, p. 11] . According to the presented definition, Industry 4.0 brings new standard of value chains. The new concept becomes a response to the current challenges appearing in fast changing environments, related to the transformation of processes caused by the use of new technologies, both existing and new, which work together leading to new opportunities for companies [4, p. 165] . Those technologies include: Internet of Things (IoT), Data Mininig, Cyber-physical systems (CPS), etc. [4, 5, 6, 7] . In the result of those technologies, there occur big amount of data, which requires to be stored, processed and analyzed. Another aspect of Industry 4.0 is possibility of linking the wirtual and physical world, resulting in interconnection of people, objects and systems, through the real time data exchange [8] , what is related to issue of the smart objects. Smart machine, smart product and augmented operator were desrcibed as paradigms of Industry 4.0 in [9, p. 469-470] . Considering all presented information, authors have stated that, Industry 4.0 may be perceived as a chance but also as a big challenge for companies, particuralry in relation to humankind transformation, as Industry 4.0 introduced changes, which have not been experienced by humanity so far [10, p.1].
According to the literature review on the Industry 4.0 topic, it was claimed, that researchers are mainly focused on technology perspective of new concept, however it should be noticed, that human cannot work without the technology, and technology will not work without people. In the result, authors postulate to consider the role and importance of human in the Industry 4.0 concept realization, particularly that with the transformation of the company's business model, the model of work organization is changing. In the result, there are transformations of the job profile, in terms of managing complexity, abstraction and problem-solving [11,p.53] . According to experts, in Industry 4.0, repetitive operations will be performed by machines or robots, instead of people, who will integrate, manage, control work of machines and analyze large amounts of data, with the use of the newest technology [11] . Considering that, authors assumed that in Industry 4.0 there should be not used term 'Worker', but 'Engineer', who should be outfitted with a wide range of new competences according to the Industry 4.0 requirements, what was highlighted by many researches (e.g. in [13, 14, 15, 16, 17] . To sum up, it was stated that in order to introduce Industry 4.0 into business practice, there should be ensured Employees with appropriate competences. In the result, authors have adopted the approach that competences of Employees are one the major challenge for Industry 4.0 development. Considering that, in the presented research, there were adopted the results of German research conducted on the key competences of Employees for development the Industry 4.0 concept. The research questions are defined as : RQ1: Which Employees' competences relevant for Industry 4.0 development, are important for companies in Poland? RQ2: Which Employees' competences relevant for Industry 4.0 development, should be developed? In order to answer the question, in the he first part of this paper there was served a background of the conducted research, focused on the Employees competences. In the second part there was described used research method. Third section introduced results of the conducted research. Finally, the last section outlines the contribution of the paper and proposes paths for further investigation of the topic. Focus of the paper relies on the competences for Industry 4.0, as the new challenge for companies, what results in requirement for new competences.
Research background
Authors of the paper have used research conducted by researchers from Fraunhofer Institute for Factory Operations and Automation (IFF), on the development of competences for Industry 4.0 [11] . The scientists from Germany, were examining competences development on the basis of a nonrepresentative online survey conducted among German companies, accompanied by interviews with science and industry experts. In the survey questionnaire as well as during interviews, there were appeals to existing research (e.g. Deloitte [26] McKinsey&Company [28] . The purpose of the research was, to identify the set of required competences of Employees, in order to implement Industry 4.0. In the result, there was obtained a list of Employees competences, for the Industry 4.0 development, divided for three categories, what was presented in the Table 1 . The list of competences developed in [11] and presented in Table 1 , was the basis for solving performed research problems (RQ1, RQ2) referring to competences, which should be developed in Polish companies, in the context of Industry 4.0. According to the German research it was assumed in the paper, that the development of Industry 4.0 in an enterprise is possible only if the competences required for its implementation, are crucial for the company. Otherwise, the perspective for Industry 4.0 is pessimistic.
METHODOLOGY
In the presented research there was used the documentary analysis in order to examine state of art of competences issues in the cointext of Industry 4.0, as well as the survey method conducted in Polish companies aimed to collect information about Employees competences important for Industry 4.0 concept introducion. There was prepared questionnaire survey, conducted among Employees of manufacturing companies (43% population), trading companies (11% companies), service companies (41% population) and public sector (5% companies). However, 44% of survey participants were Employees of large companies, 33% were representing middle-size companies and rest of them (23%) were from small companies.
With reference to the research question RQ1, respondents of the survey were asked to indicate importance of each Employee's competence (from Table 1 ) for Industry 4.0, considering company, where she/he is employed.
RESEARCH RESULTS
The subject of the study was research carried out on competences relevant for introduction Industry 4.0 in companies. There were examined 10 competences pointed out in the Table 1 . The summary of the obtained results was presented in the Fig.2 . Considering the summary of the conducted research, it can be noticed that all the examined competences are perceived as important for Polish companies. Among the competences with the highest importance, respondents indicated problem solving (69,84%) and personal responsibility for decision-making (65,08% Figure 3 . In the result, of the more detailed analysis presented in the Fig.3 , it was stated that indications of the employees of the different types of companies are broadly covered. The most frequently identified competences for the Industry 4.0 staff are: problem solving and ability to work processes coordination (in three cases the rating is 100%, which may imply the importance of so called hard skills), interdisciplinary thinking and action, and personal responsibility for decision-making (all four indications are over 90%, what may be spoken in favor for high importance of soft skills). The lowest values were given to two types of skills: social skills and communication (average value was 75%) and ability to cooperate / interact with machines (on average 72%). In authors opinion, the fact that manufacturing companies received significantly lower indication of the importance of specific Employees' competences for Industry 4.0 -on average 10-20%, it may be worrisome. In the consequence, results for manufacturing companies were analyzed in details in further research, particularly because the idea of Industry 4.0, is a term that accompanies changes affecting the industrial sector. Concept of the Industry 4.0 is related to the cost reduction, efficiency improvement, higher speed and scale of the production, and better products and services. A summary of the results of research for manufacturing companies was presented in the Figure 4 . Considering the results of research obtained for manufacturing enterprises (Fig 4.) Authors claimed that those were related to the soft skills. The same group of respondents, pointed that the lowest importance level is related to hard skills: process's knowledge growth and the ability to cooperate / interact with machines (63.64%). In the opinion of Employees, the most important are skills: interdisciplinary thinking and acting, problem solving and optimization skills and the ability to coordinate work processes (91,30%), and least importantly: ability to cooperate / interact with machines (69,57%). According to the executive workers opinion, the most relevant competences were: interdisciplinary thinking and action, problem solving problem solving and the ability to work processes coordination (91,30%), while the lowest level of importance was recognized in the case of the ability to cooperate / interact with machines (69,57%).
COMPETENCES REQUIREMENTS OF EMPLOYEES FOR INDUSTRY 4.0 IN POLAND
New technology areas, related to the idea of Industry 4.0, require new competences from the Employees. The most important are the professional competences (technological), which in today's production company is many. Among the new technological areas can be mentioned those directly related to the requirements of Industry 4.0, i.e. such aspects as cybernetic systems integration, advanced production management systems, advanced robotics, complex production data analysis systems, and artificial intelligence applications in the production space. Although there are new technological areas, the list of required competences of the Employee is much broader. What is more, the relevance of so called soft skills is increasing. Considering the results of research conducted by authors, it was stated that there is awareness of the importance of the Employees' competences required for the Industry 4.0 development as well as of the needs for competences in order to ensure introduction of the Industry 4.0 policy into practice. Authors have attempted to develop perspectives for the development of Employees' competences for Industry 4.0. Moreover, there was assessed the willingness of Polish workers to undertake the fourth industrial revolution and there were indicated Employees competence which should be developed. It was related to the second research problem stated in the Introduction (RQ2). Authors claimed, that Industry 4.0 introduction will force Employees to change their competences. Mechanical, repetitive activities will increasingly be performed by machines or robots, and educated people should develop competences related to their creative competences. In the report of one of biggest Polish companies, which delivers automation solution for industry [12] there was presented the idea of Engineer 3.0 (hereafter: E 3.0) and Engineer 4.0 (hereafter: E 4.0), what was considered in the Table 2 , from the perspective of the specific features of those two engineers types. , only half of Polish companies are manufacturing with the use of robotic production lines, 3% are fully robotic equipped, and 53% of companies are not considering robots in their processes. On this basis, it can be argued that in Poland, the development of the concept of Industry 4.0 is possible from the perspective of Workers' competences, but it will not take place without the investment of industry in the infrastructure towards its automation and robotics. Authors of the paper have identified one more threat related to the Industry 4.0 concept introduction, namely untapped potential of Polish Engineers 4.0 and their outflow from the Polish industry. It may lead to the collapse of the 4.0 industry in Poland due to lack of appropriate staff. To sum up, it was stated, that Polish Employees are ready for the Industry 4.0, in terms of their competences, however there is lack of required infrastructure. Perhaps the awareness of Polish companies will be improved as a result of actions taken by the Polish government in the second quarter of 2017 towards industrial growth based on Industry 4.0. Considering all presented research result, authors believe that they have to conduct in-depth research on the development of the 4.0 Industry in Poland and to continue them for the coming years by seeking factors that favor and inhibit the development of the digital revolution in companies diversified in the context of their size.
